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Experimental 

Crystal data 

[Cu(C 4 H 13 N 3 ) 2 ] 2 [Cr(NCS) 4 - 

(NH 3 ) 2 ] 3 (NCS) ■ 14C 2 H„OS- H 2 0 
M r = 2665.12 
Monoclinic, K,//! 
a = 11.9110 (2) A 
b = 26.5332 (5) A 
c = 20.2756 (4) A 

Data collection 

Oxford Diffraction Xcalibur 
Sapphire3 diffractometer 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford 
Diffraction, 2007) 
7_ = 0.60, r max = 0.72 



XH, 



XCS 

14 DMSO 
H,0 



= 91.256 (2)° 
V = 6406.3 (2) A 3 
Z = 2 

Mo Ka radiation 
ix = 1.07 mm -1 
T = 100 K 
0.5 x 0.4 x 0.3 mm 



32460 measured reflections 
14316 independent reflections 
9143 reflections with / > 2a(l) 
R in . = 0.043 



The ionic title complex, [Cu(C 4 H 13 N3)d2[Cr(NCS)4(NH3) 2 ] 3 - 
(NCS)14C 2 H 6 OSH 2 0, consists of complex [Cu(dien) 2 ] 2+ 
cations [dien is 7Y-(2-aminoethyl)ethane-l,2-diamine], com- 
plex [Cr(NCS) 4 (NH 3 ) 2 ]~ anions, an NCS~ counter-anion and 
uncoordinated dimethyl sulfoxide (DMSO) and water solvent 
molecules. One of the Cr atoms lies on an inversion center, 
while the second Cr atom and the Cu atom lie in general 
positions. The thiocyanate counter-anion and water molecule 
are disordered over two positions close to an inversion center. 
There are several types of hydrogen-bond interactions present 
in the title compound, which connect the complex cations and 
anions into bulky [Cu 2 Cr 3 ] polynuclear species. The four NH 3 
groups of the complex anions and six bridging DMSO O atoms 
link the three complex anions via hydrogen bonding into the 
anionic polynuclear species [Cr(NCS) 4 (NH 3 ) 2 ] 3 -6DMSO. The 
last one is connected by four bridging DMSO O atoms with 
the two complex copper cations through N— H- ■ ■ O hydrogen 
bonds between the terminal NH 3 groups of the anionic 
polynuclear species and the NH and NH 2 groups of the dien 
ligand. One additional DMSO molecule is connected via 
hydrogen bonding to one of the terminal NH 3 groups of the 
anionic polynuclear species. Another DMSO molecule is 
connected via hydrogen bonding to each Cu(dien) 2 ] 2+ cation. 



Related literature 

For background to direct synthesis, see: Nesterov et al. (2004, 
2006); Kovbasyuk et al. (1997, 1998); Vassilyeva et al. (1997). 
For related stuctures, see: Zhang et al. (2001); Cucos et al. 



Refinement 

R[F 2 > 2a(F 2 )] = 0.048 
wR(F 2 ) = 0.127 
5 = 1.08 

14316 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



660 parameters 

H-atom parameters constrained 
A/w = 0.96 e A~ 3 
Ap mi „ = -0.83 e A~ 3 
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H- ■ A 


D-A 


D-H- - A 


01W-H1W-N16 


0.86 


2.02 


2.83 (3) 


157 


N1-H12V--02 


0.97 


2.10 


3.029 (4) 


158 


N2-H2A-05 


0.92 


2.26 


3.083 (4) 


149 


N2-H2B-01W 


0.92 


2.09 


2.919 (10) 


150 


N4-H4JV- ■ 07 


0.99 


1.96 


2.928 (4) 


167 


N5-H5A-05 


0.92 


2.24 


2.996 (4) 


140 


N6-H6B- ■ S14' 
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2.62 
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174 


N9-H9/1- ■ Ol 


0.91 


2.16 
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165 
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157 


N9-H9C- ■ 03 
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2.23 


3.093 (4) 


157 
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3.001 (4) 


148 
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2.853 (4) 
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145 
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3.686 (4) 


161 



Symmetry codes: (i) — x + 1, — y + 2, — z + 1; 
x - 1, -y + 1, z + 1; (iv) x - 1 -y + §, z - 1. 



(ii) -je+ly+l -z+| (iii) 



Data collection: CrysAlis PRO (Oxford Diffraction, 2010); cell 
refinement: CrysAlis PRO; data reduction: CrysAlis PRO; 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
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program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: publCIF (Westrip, 2010). 

The authors gratefully acknowledge the Ukrainian State 
Fund for Fundamental Researchers (SFFR) for financial 
support of the Research Program (Chemistry). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: BR2170). 
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Acta Cryst. (2011). E67, ml023-ml024 [ doi:10.1107/S1600536811025980 ] 
Bis^-Cl-aminoethy^ethane-l^-diamine-Ar^^^'lcopperCII) 

tris[diamminetetrakis(thiocyanato-/dV)chromate(III)] thiocyanate dimethyl sulfoxide tet- 
radecasolvate monohydrate 

V. M. Nikitina, O. V. Nesterova, R. I. Zubatyuk, O. V. Shishkin and J. A. Rusanova 
Comment 

As it was shown in our previous work direct synthesis is an efficient method to obtained novel homo- and heterometallic 
complexes (Nesterov et al. (2004, 2006); Kovbasyuk et al. (1997, 1998); Vassilyeva et al. (1997)). Continuing our invest- 
igations in this paper we present a novel Cu/Cr heterometallic ionic complex which has been synthesized using zerovalent 
copper, Reinecke's salt and diethylenetriamine as starting materials. 

As it shown on Fig. 1 Cu atoms in complex cations are in distorted square bypiramidal coordination environment - four 
N atoms in equatorial position and two N atoms in axial position. The Cr centers are coordinated to six N atoms - four 
NCS-groups in equatorial position and two NH3 molecules in axial position. The four NH3 groups of the complex anion 
and bridging six oxygen atoms of solvent DMSO H-link the three complex anions into the anionic polynuclear species 
[Cr(NCS)4(NH3)2]3 ' 6DMSO. The last one is connected by four bridging oxygen atoms of the solvent (DMSO) molecues 
with the two complex copper cations through N — H— O hydrogen bonds between the terminal NH3 groups of the anionic 
polynuclear species and NH, NH2 groups of the dien ligand. One additional DMSO molecules is H-connected to one of the 

2+ 

terminal NH3 groups of the anionic polynuclear species. Another one DMSO molecule is H-connected to each Cu(dien)2] 
cations. 

The bond distances and angles in the title molecule agree well with the corresponding bond distances and angles reported 
in closely related compounds (Zhang et al., 2001, Cucos et al, 2006; Cherkasova et al., 2003; Kolotilov et at, 2010). The 
crystal packing of the title compound is presented on Fig 2. 

Experimental 

For the preparation of the title compound, copper powder 0.08 g (1.26 mmol), NH 4 [Cr(NCS)4(NH 3 )2]H20 0.10 g (1.26 
mmol), NH4NCS 0,10 g (1,26 mmol), 0.27 ml (2.52 mmol) diethylenetriamine (dien), 20 ml of DMSO, were heated to 
323-333 K and stirred magnetically for 15 min, until total dissolution of the copper powder was observed. Addition of 
a few ml of the Pr'OH to the cooled solution leads to precipitation within few days of the dark blue crystals suitable for 

X-ray analysis. They were collected by filter-suction, washed with dry Pr'OH and finally dried in vacuo at room temperature 
(yield: 0.89 g, 53%). 

Refinement 

The NCS group lies close to the inversion center and refined with multiplicity 0.5. The water molecules refined with mul- 
tiplicity of 0.5 because their displacement depends on the orientation of NCS anions. One of the DMSO molecules is dis- 
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ordered over two positions A and B for sulfur atoms (S13) and methyl group (C27) with multiplicity of 0.687 and 0.313 
respectively. The second DMSO molecule is also disordered over two positions A and B with multiplicity of 0.65 and 0.35 
for C23 and C24 atoms. All hydrogen atoms where placed at calculated positions which were refined as 'riding' model. 



Figures 
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Fig. 1. Molecular view of the title compound. Displacement ellipsoids are drawn at the 30% 
probability level. 



Fig. 2. Crystal packing of the title compound along a axis. 



Bis[iV-(2-aminoethyl)ethane-1,2-diamine- k iV,iV',iV"]copper(ll) tris[diamminetetrakis(thiocyanato- 
KiV)chromate(lll)] thiocyanate dimethyl sulfoxide tetradecasolvate monohydrate 

Crystal data 

[Cu(C4H 13 N3)2]2[Cr(NCS)4(NH 3 ) 2 ]3(NCS)-14C 2 H 6 Oypf)0) = 2794 

M r = 2665.12 D x = 1.381 Mg nT 3 

Monoclinic, P2\ln Mo Ka radiation, X = 0.71073 A 

Hall symbol: -P 2yn Cell parameters from 6255 reflections 

a = 11.9110 (2) A 9 = 2.7-25.0° 

b = 26.5332 (5) A H = 1.07 mm" 1 

c = 20.2756 (4) A 7=100K 

(3 = 9 1 .256 (2)° Prism, dark-blue 

V= 6406.3 (2) A 3 0.5 x 0.4 x 0.3 mm 

Z = 2 



Data collection 



Oxford Diffraction Xcalibur Sapphire3 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co and cp scans 

Absorption correction: multi-scan 
(CrysAlis RED; Oxford Diffraction, 2007) 
r min = 0.60, r max = 0.72 



14316 independent reflections 

9143 reflections with I > 2a(7) 
R int = 0.043 

Qmax = 27.5°, 0 m i n = 2.7° 

h = -15->U 
k = -34^33 
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32460 measured reflections 



/= -25^26 



Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 2o(F 2 )] = 0.048 
wR(F 2 ) = 0.127 
S= 1.08 

14316 reflections 
660 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = V[o 2 (F 2 ) + (0.0585P) 2 ] 
where P = (F 0 2 + 2F 2 )/3 
(A/o) max = 0.092 

Apmax = 0.96 e A~ 3 
Ap mi „ = -0.83eA" 3 



Special details 

Experimental. CrysAlis RED, Oxford Diffraction Ltd., Version 1.171.32.5 (release 08-05-2007 CrysAlisl71 .NET) (compiled May 8 
2007,13: 10:02) Empirical absorption correction using spherical harmonics, implemented in SCALE3 ABSPACK scaling algorithm. 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Is. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > g{F 2 ) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F 2 are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


II- *ITJ 
u iso ' u eq 


Cul 


0.30425 (3) 


0.940916 (16) 


0.71495 (2) 


0.01954 (11) 


Crl 


0.5000 


0.5000 


0.5000 


0.01345 (16) 


Cr2 


0.33118(5) 


0.69446 (2) 


0.72774 (3) 


0.01687 (13) 


SI 


0.84672 (8) 


0.57936 (4) 


0.44691 (5) 


0.0271 (2) 


S2 


0.70040 (9) 


0.40980 (5) 


0.66907 (5) 


0.0416(3) 


S3 


0.66310 (9) 


0.78060 (5) 


0.66180(6) 


0.0403 (3) 


S4 


-0.00734 (8) 


0.59999 (4) 


0.75949 (5) 


0.0320 (2) 


S5 


0.23280 (11) 


0.75385 (5) 


0.51398 (5) 


0.0525 (4) 


S6 


0.51532 (14) 
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0.0704 (5) 


S7 


0.10788 (7) 


0.56430 (3) 


0.57327 (4) 


0.01877 (18) 


S8 


0.52484 (8) 


0.82411 (3) 


0.87334 (5) 


0.0240 (2) 


S9 
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0.57774 (4) 


0.71490 (5) 


0.0243 (2) 
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0.11920 (13) 
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0.0534 (4) 
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0.0337 (2) 
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0.53845 (11) 
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0.51768(6) 


0.0426 (3) 
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A AOAA 

u.yzuu 


XT A HJA A 
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a aaaa 

u.yuyy 


PT7D unc 

Cz / r> — hlZ / r 


A AOA 1 

u.youi 


XTA TTflD 

JNy — hiyt> 


a aaaa 

u.yuyy 


pio in o a 
Czo — hlZoA 


A AOAA 

u.yzuu 


XTA I I" A P 

JNy — hiyc 


a aaaa 

u.yuyy 


pin TJTOD 

Czo — hlZoB 


A AOAA 

u.youu 


IN 1 U V 1 1 
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v. Z. o 1 1 _ ov 
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U.70UU 


Nil — C12 


1.162 (4) 


C28 — H28D 


0.9603 


N12 — C13 


1.152 (4) 


C28 — H28E 


0.9600 


N13 — C14 


1.153 (5) 


C28 — H28F 


0.9601 


N14 — H14A 


0.9100 


OIW — H1W 


0.8575 


N14 — H14B 


0.9099 


OIW — H2W 


0.8710 


XT 1 P.. 1 XT /I 

JN 1 — Cul — JN4 


1 / /.zU (Iz) 


a pi uir 
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1 1 A A 
1 1U.U 
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JN 1 — Cul — JNZ 
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54. Z3 (13) 
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JN 1 — C3 — H3D 
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11U.U 
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JN 1 — Cul — JN3 


Ol TO ( 1 1\ 

oZ.Zo (IZ) 


hjip pi TjTrv 
hl3C — C3 — H3D 


1 AO A 

lUo.4 


XT /I P,,1 XTO 

JN4 — Cul — JN3 


a^ ac / 1 i\ 

yo.yj (iz) 


XTI P A PI 

JN 3 — C4 — C3 


1 AO 1 f?\ 

lUo.l (3) 


XTO P.. 1 \ti 

JNZ — Cul — JN3 


1 £ C A C / 1 1\ 

10j.4j (IZ) 


XTI P A I I 1 A 

JN 3 — C4 — hl4 A 


1 1 A 1 
1 1U.1 


XT 1 P,, 1 XTC 

JN 1 — Cul — JN J 


lui.y / (iz) 
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C3 — C4 — hl4A 


1 1 A 1 
1 1U.1 


XT /I P.. 1 XTC 

JN4 — Cul — JN J 


OA *7C /1 1 \ 
oU. /J (11) 
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JN3 — C4 — hl4r> 


1 1 A 1 
1 1U.1 
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JNZ — Cul — JN J 


c\a in / 1 ">\ 
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C3 — C4 — hl4r> 


1 1 A 1 
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1 OS A 


Nl— Cul— N6 


99.85 (12) 


N4— C5— C6 


108.7 (3) 


N4— Cul— N6 


77.40 (10) 


N4— C5— H5C 


110.0 


N2— Cul— N6 


90.22 (12) 


C6— C5— H5C 


110.0 


N3— Cul— N6 


86.75 (12) 


N4— C5— H5D 


109.9 


N5— Cul— N6 


158.05 (10) 


C6— C5— H5D 


109.9 


N8'— Crl— N8 


180.00 (11) 


H5C— C5— H5D 


108.3 


N8'— Crl— N7 


90.19(11) 


N5— C6— C5 


110.7 (3) 


N8— Crl— N7 


89.81 (11) 


N5 — C6 — H6C 


109.5 


N8'— Crl— N7' 


89.81 (11) 


C5— C6— H6C 


109.5 


N8— Crl— N7' 


90.19(11) 


N5 — C6 — H6D 


109.5 


N7— Crl— N7' 


180.00 (14) 


C5— C6— H6D 


109.5 


N8'— Crl— N9 


90.18 (11) 


H6C— C6— H6D 


108.1 


N8— Crl— N9 


89.82 (11) 


N4— C7— C8 


109.9 (3) 


N7— Crl— N9 


90.27 (11) 


N4— C7— H7A 


109.7 


N7'— Crl— N9 


89.73 (11) 


C8— C7— H7A 


109.7 


N8'— Crl— N9' 


89.82 (11) 


N4— C7— H7B 


109.7 


N8— Crl— N9' 


90.18(11) 


C8— C7— H7B 


109.7 
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N7— Crl— N9 1 


89.73 (11) 


M7' r>l Mqi 

in / l lyy 


90.27 (11) 


N9 — Crl — N9 1 


1 oa aa { 1 1 \ 
160.00 (11) 


N13 — Cr2 — N12 


177.44 (12) 


N13 — Cr2 — N10 


90.40 (12) 


N12 — Cr2 — NIO 


87.57 (12) 


N13 — Cr2 — Nil 


91.60 (12) 


N12 — Cr2 — Nil 


90.40(12) 


NIO — Cr2 — Nil 


177.59 (12) 


N13 — Cr2 — N14 


91.47 (12) 


N12 — Cr2 — N14 


86.96 (12) 


NIO — Cr2 — N14 


89.72 (12) 


Nil — Cr2 — N14 


88.88 (11) 


N13 — Cr2 — N15 


89.86 (11) 


N12 — Cr2 — N15 


91.77 (12) 


NIO — Cr2 — N15 


92.23 (12) 


Nil — Cr2 — N15 


89.12 (11) 


N14 — Cr2 — N15 


177.62 (12) 


Ol — S7 — CI 6 


106.46 (17) 


Ol — S7 — C15 


106.01 (17) 


C16 — S7 — C15 


97.4 (2) 


02 — S8 — CI 8 


106.05 (18) 


02 — S8 — CI 7 


106.28 (17) 


CI 8 — S8 — C17 


97.8 (2) 


03 — S9 — C19 


106.2 (2) 


03 — S9 — C20 


105.6 (2) 


C19 — S9 — C20 


99.9 (4) 


OA — S10 — C22 


107.0 (3) 


OA — S10 — C21 


105.6 (3) 


C22 — S10 — C21 


97.3 (3) 


05 — Sll — C24A 


105.8 (3) 


05 — Sll — C23A 


104.2 (2) 


C24A — Sll — C23A 


101.2 (5) 


05 — Sll — C24B 


105.2 (5) 


05 — Sll — C23B 


104.2 (5) 


C24B — Sll — C23B 


90.7 (7) 


06 — S12 — C25 


104.4 (2) 


06 — S12 — C26 


105.3 (2) 


C25 — S12 — C26 


98.0 (3) 


07 — S13A — C27A 


100.8 (5) 


07 — S13A — C28 


105.9 (3) 


C27A — S13A — C28 


92.2 (5) 


07— S13B— C28 


100.9 (4) 


07— S13B— C27B 


89.7 (6) 


C28— S13B— C27B 


81.4 (7) 


C3— Nl— CI 


117.3 (3) 


C3— Nl— Cul 


107.9 (2) 


CI— Nl— Cul 


107.2 (2) 



H7A— C7— H7B 


108.2 


N6 — C8 — C7 


110.6 (3) 


XT/C f^Q UO A 

No — Co — Ho A 


1 aa c 
109.5 


C7 — C8 — H8A 


109.5 


N6 — C8 — H8B 


109.5 


C7 — C8 — H8B 


109.5 


H8A — C8 — H8B 


108.1 


N7 — C9 — SI 


179.1 (4) 


N8 — CIO — S2 


178.8 (3) 


NIO — Cll — S3 


178.2 (3) 


Nil — C12 — S4 


179.5 (4) 


N12 — C13 — S5 


178.7 (3) 


N13 — C14 — S6 


178.8 (4) 


S7 — C15 — H15D 


109.6 


S7 — CI 5 — H15E 


109.5 


H15D — C15 — H15E 


109.5 


S7 — CI 5 — H15F 


109.3 


H15D — C15 — H15F 


109.5 


H15E — C15 — H15F 


109.5 


S7 — C16 — H16A 


109.5 


S7 — CI 6 — H16B 


109.5 


H16A — C16 — H16B 


109.5 


S7 — CI 6 — H16C 


109.5 


H16A — C16 — H16C 


109.5 


H16B — C16 — H16C 


109.5 


S8 — C17 — H17A 


109.4 


S8 — C17 — H17B 


109.5 


H17A — C17 — H17B 


109.5 


S8 — C17 — H17C 


109.5 


H17A — C17 — H17C 


109.5 


H17B — C17 — H17C 


109.5 


S8— CI 8— H18A 


109.4 


S8 — C18 — H18B 


109.5 


H18A — C18 — H18B 


109.5 


S8 — C18 — H18C 


109.5 


H18A — C18 — H18C 


109.5 


H18B — C18 — H18C 


109.5 


S9 — C19 — H19A 


109.3 


S9 — C19 — H19B 


109.5 


H19A — C19 — H19B 


109.5 


S9 — C19 — H19C 


109.6 


H19A — C19 — H19C 


109.5 


H19B— CI 9— H19C 


109.5 


S9— C20— H20A 


109.5 


S9— C20— H20B 


109.3 


H20A— C20— H20B 


109.5 


S9— C20— H20C 


109.6 


H20A— C20— H20C 


109.5 



sup-11 



supplementary materials 



Z" 1 ! M 1 T T 1 M 

Ci — JN 1 — H1JN 


106.6 


H20B — C20 — H20C 


109.5 


( • 1 XT 1 II 1 Tl T 

CI — IN 1 — H1JN 


1 n/; n 
1U6.U 


cin r"ii Tjii a 
MU — C21 — H21A 


1 nn "7 

ioy. / 


f^,, 1 M 1 Ul M 

CUl — JN 1 — H1JN 


i i 1 o 
1 1 1 .0 


cin r"ii m 1 r> 
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1 nn a 
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1 nn c 
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C2 — JN2 — Hz A 


i i n i 
1 lU.i 
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M0 — C21 — H21C 


1 nn i 

luy.i 


CUl — JNz — Hz A 
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110. i 


1 a n 1 m 1 / ' 
H21A — C21 — H21C 


1 nn c 

iuy.5 


C2 — JNz — H2ts 


1 1 n i 
HU.i 


H2 1 ts — C2 1 — H2 1 C 


1 nn c 

iuy.5 


f^,, 1 \n i no 
CUl — JNz — H2ts 


1 1 n i 
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c 1 n tm a 
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1 nn a 

iuy.4 
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b 1 U — C22 — H22ts 
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C4 — JN 3 — Cu 1 
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ioy.5 (2) 


UTl A m TJT1D 

H22A — C22 — H22ts 
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luy.y 
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C/ — JN4 — H4JN 


1 n~7 /; 
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H2its — C2iA — H2iC 


1 nn c 

iuy.5 


f^Z M/1 U/1M 

C5 — JN4 — H4JN 


1 m /; 
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C11 ni a uim 
all — C2iA — H2iU 


1 nc a 
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f^,, 1 M/1 U/1M 

CUl — JN4 H4JN 


iirt 1 
1 1U.2 


C11 nA A ul A A 

all — C24 A — H24 A 


1 nn 1 

iuy.1 


f^c mc 1 
Co — JN 5 — Cu 1 


1 nc a 
1U5.4 (2) 


C11 nA A IJT/1D 

a 1 1 — C24A — H24ts 


1 1 n n 
11U.U 
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CO — JN5 — H5A 


1 1 n "7 
11U. / 
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H24A — C24A — H24ts 
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iuy.5 
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Clll — JN5 — H5A 


1 1 n "7 
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a 1 1 — C24A — H24C 


1 nn i 

luy.i 


r^c MC ucn 
Co — JN5 — H5ts 


1 1 n "7 
110. / 
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H24A — C24A — H24C 


1 nn c 

iuy.5 


f^,, 1 MC TJCD 

Cul — INS — Hits 


1 1 n "7 
11U. / 
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H24ts — C24A — H24C 
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iuy.5 
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1 no o 
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HIT 
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111./ 
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1 nn c 

iuy.5 


1 m/: i r o 
CUl — INo — HoB 


hit 
111./ 


TJ11C pTin miTT 

H2ib — C2its — H2it 


1 nn c 

iuy.5 


u/: a m/; 1 1 /- o 
HoA — JN 0 — H6ts 


1 nn c 


C11 /^T/1T3 m/IT~\ 

a 1 1 — C24ts — H24U 


1 no o 
11)0.0 


r^n M"7 /"^-i 

cy — IN / — cn 


1 "71 C 11 \ 

1 /2.5 (i) 


C11 /^T AT} in A U 

a 1 1 — C24ts — H24b 


i in i 
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m/ir"\ /^T/io m/ixr 
H24U — C24ts — H24b 


1 nn c 

iuy.5 


/ - 1 Mfl un A 

cn — JNy — HyA 


1 nn /i 

iuy.4 


C11 /~">/ir> m/iir 
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SI 2— C26— H26A 


109.5 


Cr2— N14— H14A 
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SI 2— C26— H26B 
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H26A— C26— H26B 


109.5 


H14A— N14— H14B 


109.5 
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109.6 
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109.5 


H26A— C26— H26C 


109.5 
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TU 1 A A XT ] A I I 1 1 / • 

hi 1 4 A — JN 1 4 — hi 1 4C 


1 nn £ 
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1 AO £ 
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hi 1 4r> — JN 1 4 — hi 1 4C 


1 nn £ 


M3A — Cz / A — hlz /A 


1 nn ^ 


KsY Z IN 1 J 1 1 1 Jj\ 


1 no ^ 


o 1 jA 1 A 1 1_ / r5 


1 HQ 6. 


Cr2— N15— H15B 


109.5 


H27A— C27A— H27B 


109.5 


HI 5 A— N15— H15B 


109.5 


S13A— C27A— H27C 


109.3 


Cr2— N15— H15C 


109.4 


H27A— C27A— H27C 


109.5 


HI 5 A— N15— H15C 


109.5 


H27B— C27A— H27C 


109.5 


H15B— N15— H15C 


109.5 


S13B— C27B— H27D 


109.6 


SI 4"— N16— C29 


69 (3) 


S13B— C27B— H27E 


109.0 


SI 4" — N16 — C29" 


57 (2) 


H27D— C27B— H27E 


109.5 


C/y — JN 1 0 — C/y 




Q 1 T.U P77R H?7F 

o i jd — v*z / 1 j — jnz / r 


109 8 


JN 1 — CI — Cz 


1 A"7 n /i\ 
1U /.V (i) 


UT7n ptid IJT7C 

Hz ID — Cz ID — Hz It 


1 An £ 


\T1 /"< 1 TT 1 A 

JN 1 — CI — HIA 


1 1 A 1 
1 1U. 1 


rmc nnn TjmTT 

Hz lh — Cz Id — Hz It 


1 An £ 


/^T t~* 1 TT 1 A 

Cz — C 1 — H 1 A 


1 1 A 1 

1 1 U. 1 


c 1 1 a no mo a 
S 1 3 A — Cz8 — Hz8 A 


1 An £ 


JN 1 — CI — HIB 


1 1 A 1 
1 1U. 1 


S 1 3 A — Cz8 — H/8B 


1 An £ 


Cz — C 1 — H 1 B 


1 1 A 1 

1 1 U. 1 


m o a no moo 
Hz 8 A — Cz 8 — Hz 8B 


1 An £ 


TJ 1 A [I 1 D 

HIA — CI — HIB 


1 AO A 

1U8.4 


c 1 1 a no rnop 

S 1 3 A — Cz8 — H28C 


1 An £ 

iuy.5 


XT'") r^T 1 
JNz — Cz — CI 


1 AO "7 /1\ 

1U8. / (i) 


H28A — Cz8 — H28C 


1 An £ 

iuy.5 


JNZ — Cz — HzC 


1 An n 

luy.y 


Hz5r> — Cz5 — HzsC 


1 AO ^ 

iuy.5 


r^i r^T 1 1-)/ ■ 
CI — Cz — HzC 


1 An n 

luy.y 


g i id no Tjnoxr 
S 1 3B — Cz8 — H28B 


1 1 A A 


JN/ — Cz — HID 


1 An n 

loy.y 


TTTOrv pto TTIOC 

H/8D — Cz8 — Hz8b 


1 An c 

ioy.5 


CI— C2— H2D 


109.9 


H28D— C28— H28F 


109.5 


H2C— C2— H2D 


108.3 


H28E— C28— H28F 


109.5 


Nl— C3— C4 


108.5 (3) 


N16— C29— S14 


170.5 (19) 


Nl— C3— H3C 


110.0 


H1W— OIW— H2W 


105.4 


Symmetry codes: (i) -x+1, 


-y+l, -z+1; (ii) -x+1, -y+2, -z+1. 







Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


H-A 


D-A 


D—H-A 


OIW— H1W-N16 


0.86 


2.02 


2.83 (3) 


157 


Nl— H1N-02 


0.97 


2.10 


3.029 (4) 


158 


N2— H2A-05 


0.92 


2.26 


3.083 (4) 


149 


N2— H2B-01W 


0.92 


2.09 


2.919 (10) 


150 


N4— H4N-07 


0.99 


1.96 


2.928 (4) 


167 


N5— H5A-05 


0.92 


2.24 


2.996 (4) 


140 


N6— H6B-S14" 


0.92 


2.62 


3.539 (6) 


174 


N9— H9A-01 


0.91 


2.16 


3.049 (3) 


165 


N9— H9B-06 


0.91 


2.02 


2.881 (4) 


157 


N9— H9C -03 


0.91 


2.23 


3.093 (4) 


157 


N14— H14A-03 


0.91 


2.19 


3.001 (4) 


148 


N14— H14B-06 


0.91 


1.96 


2.853 (4) 


169 


N14— H14C-01 


0.91 


2.18 


3.066 (4) 


166 


N15— H15A-04 


0.91 


2.12 


3.023 (4) 


175 


N15— H15B-05 


0.91 


2.06 


2.965 (4) 


173 


N15— H15C-02 


0.91 


2.09 


2.992 (4) 


172 


OIW— H1W-N16 


0.86 


2.02 


2.83 (3) 


157 


N3— H3A-S4 m 


0.92 


2.67 


3.518 (3) 


154 
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N5— H5B-Sl iv 0.92 2.66 3.529 (3) 158 

OIW— H2W-S6 V 0.87 2.77 3.523 (11) 145 

N6 _H6A-S4 m 0.92 2.80 3.686 (4) 161 

Symmetry codes: (ii) -x+\, -y+2, -z+1; (iii) -x+1/2, y+112, -z+3/2; (iv) x-1/2, -y+3/2, z+1/2; (v) x-1/2, -y+3/2, z-1/2. 
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